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Abstract
This paper investigates the level of capital mobility in Russia, testing the Feldstein–
Horioka (1980) puzzle (FHP). The study examines relations between saving and invest-
PHQWÀRZVLQ5XVVLDLQWKHSUHVHQFHRIVWUXFWXUDOEUHDNV,WHPSOR\VWKHTXDUWHUO\GDWD
for the period 1995–2013, in which all estimations are made for two periods: the full 
period 1995–2013 and 2000–2013, the post-Russian crisis period. The empirical anal-
ysis includes the Kejriwal and Perron (2008, 2010) structural break test to determine 
WKHSUHVHQFHRIVWUXFWXUDOEUHDNVLQVHULHVDQGHVWLPDWHWKHVDYLQJVUHWHQWLRQFRHI¿FLHQW
under the consideration of structural shifts. To facilitate comparison, the para meters of 
the model were estimated employing the OLS and FMOLS procedures. To test the coin-
WHJUDWLRQ UHODWLRQVKLSV EHWZHHQ LQYHVWPHQW DQG VDYLQJ ÀRZV LQ 5XVVLD WZR GLIIHUHQW
FRLQWHJUDWLRQWHVWVZHUHDSSOLHGWRWKHGDWD7KH¿UVWDSSOLHGZDVWKH0DNLFRLQWH-
gration test, which allows for an unknown number of breaks; then, in a case where only 
one break was detected, the Carrion-i-Silvestre and Sanso (2006) cointegration test was 
employed. The results of this study provide evidence of high capital mobility and reject 
the existence of the FHP in the post-Russian crisis period. Evidence of the cointegration 
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1. Introduction
For the last several decades, economic crises throughout the world have been 
LQÀXHQFHG E\ WKHULVH RI JOREDO ¿QDQFLDO LQWHJUDWLRQ 1XPHURXV VWXGLHV KDYH
been carried out to investigate capital mobility issues. The most popular concern 






in capital mobility studies is to explain and solve the Feldstein–Horioka puzzle 
(FHP). Related to the seminal work of Feldstein and Horioka (1980), the FHP 
established that investment and savings ratios are highly correlated in developed 
FRXQWULHVDQGGHPRQVWUDWHORZFDSLWDOPRELOLW\7KHVH¿QGLQJVFRQWUDGLFWWKHH[-
pected low correlation between investment and savings ratios, particularly in 
the sample of the OECD developed countries. Since then, a great deal of the atten-




review of the literature related to the FHP. The authors conclude that the results 
of the majority of studies support a high correlation between savings and invest-
ments but at a lower level. Meanwhile, they indicate that most studies do not 
validate the capital mobility hypothesis.
For the last several decades, transition and emerging economies have experi-
enced the liberalization process in trade and capital transactions. However, 
little attention has been given in the literature to transition and emerging 
economies, which increasingly are becoming important players in the global 
¿QDQFLDO PDUNHW )LGUPXF  0LV]WDO  %RVH  3HWUHVND DQG
0RMVRVND%OD]HYVNL7KHVHVWXGLHVHPSOR\SDQHOGDWDREWDLQLQJPL[HG
results, whereas transition and emerging countries are highly heterogeneous. 
Moreover, they do not include Russia in panel samples. One reason for this is 
its large population compared with the estimated countries, which would sig-
QL¿FDQWO\ DIIHFW WKHDYHUDJH HVWLPDWLRQV DQG GLVWRUW WKHUHVXOWV 3HWHUVND DQG
0RMVRVND%OD]HYVNL6RPHDXWKRUVKDYHLQFOXGHG5XVVLDLQWKHLUFRP-
SDULVRQVVRPHRIZKLFKKDYHEHHQSDQHOVWXGLHVRQWKH)+3$ULVWRYQLN
Özmen, 2005; Jamilov, 2013; Trunin and Zubarev, 2013). However, the issue of 
FDSLWDOPRELOLW\PHDVXUHPHQWVLQ5XVVLDKDVQRWEHHQVXI¿FLHQWO\LQYHVWLJDWHG
in the literature. 
With a population of 143.5 million, Russia is one of the ten most populous 
FRXQWULHV LQ WKHZRUOG ,Q  WKH*'3 RI 5XVVLD ZDV  WULOOLRQ 86'
which represents 3.25% of the world economy, putting it on the list of the ten 
largest world economies.17KHLQYHVWLJDWLRQ RI FDSLWDO ÀRZV RI5XVVLD LV QRW
only important at the regional level but on the global level as well. However, 
there is a lack of studies on capital mobility and its measurement in Russia. 
Russia is still behind most advanced countries in terms of free capital mobility; 
KRZHYHU LW LV LQ IURQWRIRWKHU HPHUJLQJFRXQWULHV VXFKDV%5,&62 (see, for 
example, Fig. 1). 
Since the transition began, the capital liberalization policy for capital accounts 
KDV EHHQ FDXWLRXV DQG JUDGXDO LQ WUDQVLWLRQ FRXQWULHV ZKHUH QRQ)',UHODWHG








by early 1998. However, during the crisis, some capital restrictions were returned 
ZLWKIXUWKHUJUDGXDO OLEHUDOL]DWLRQDIWHU&RPSDULQJ5XVVLD WR WKH&,6DW
WKHEHJLQQLQJRIWKHWUDQVLWLRQPRVWWRWDOQHWFDSLWDOÀRZVLQWKH&,6LQYROYHG
5XVVLDZLWKDFRQWLQXRXVLQFUHDVHXQWLO WKH$XJXVWFULVLVDQGJUDGXDOUH-
covery after 1999. 
,QWHUPVRIVWUXFWXUHIRUHLJQGLUHFWLQYHVWPHQWVDFFRXQWHGIRUDVPDOOVKDUH
RI5XVVLDQFDSLWDOLQÀRZVZKHUHDVWKHQHWVKRUWWHUPH[WHUQDOOLDELOLWLHVVLJQL¿-
cantly increased before the crisis, followed by a decline during the Russian crisis 
%XLWHU
Following the gradual liberalization after the crisis, investments grew again. 
3DUWLFXODUO\FDSLWDOÀRZVLQFUHDVHGVKDUSO\DIWHUZKHQWKHQHZIRUHLJQH[-
change law came into force, which was directed toward the progressive liberali-
zation of capital movements. The new law still had various restrictive capital 





savings to foreign commercial banks; however, despite this high rate of capital 
RXWÀRZ²SDUWLFXODUO\ WKHRXWÀRZ RI GRPHVWLF VDYLQJV²LQ  5XVVLDZDV
UDQNHGWKHWKLUGPRVWDWWUDFWLYHFRXQWU\IRUIRUHLJQLQYHVWRUVEHKLQGWKH86DQG
China, after having been ninth on this list in 2012.3 The level of capital mobility 
has increased continuously in Russia; therefore, it is expected that the correlation 
between investments and domestic savings is low. 
The purpose of this article is to make a contribution to the literature on 
the capital mobility analysis in Russia. The study examines the FHP, employ-
LQJ WKHODWHVW HFRQRPHWULF WHFKQLTXHV WKDW DFFRPPRGDWH VWUXFWXUDO EUHDNV





1RWH * Maximum index value is normalized at one.
6RXUFH%URFNPHLMHUHWDOS)LJ
3891.HWHQFL5XVVLDQ-RXUQDORI(FRQRPLFVí
to 2013 is the full period; and 2000 to 2013 is the period during which gradual 
capital mobility liberalization was applied, or the post-Russian crisis period. 
The remainder of the paper consists of the following sections: Section 2 outlines 
the empirical methodology adopted in the paper. Section 3 presents the empirical 
results, and section 4 draws conclusions.
2. Methodology




where I is the gross domestic investment, S is the gross domestic savings, and 
Y is the gross domestic product of considered country i&RHI¿FLHQWȕ which is 
NQRZQDVWKHVDYLQJUHWHQWLRQFRHI¿FLHQWPHDVXUHVWKHGHJUHHRIFDSLWDOPRELO-
LW\,IDFRXQWU\SRVVHVVHVSHUIHFWLQWHUQDWLRQDOFDSLWDOPRELOLW\WKHYDOXHRIȕ 
PXVWEHFORVHWR,Iȕ is close to 1, it would indicate capital immobility within 
the country. The results of Feldstein and Horioka (1980) showed that the value 
of ȕ for 21 open OECD economies changes between 0.871 and 0.909 and il-
lustrated the international capital immobility in the considered countries. These 
controversial results sparked widespread debates in the economic literature. 
Numerous studies have provided evidence supporting these results, and differ-
ent results exist in the literature with a wide array of interpretations. Therefore, 
WKH¿QGLQJVRI)HOGVWHLQDQG+RULRNDZKLFKDUHFRQWUDU\WRHFRQRPLF
WKHRU\ VWDUWHG WR EH UHIHUUHG WR DV ³WKHPRWKHU RI DOO SX]]OHV´ 2EVWIHOG DQG
Rogoff, 2000, p. 9). 
,QWKHORQJUXQPDFURHFRQRPLFVHULHVLQFOXGLQJLQYHVWPHQWDQGVDYLQJVPD\
contain a variety of structural changes within a country or at the international 






that variables demonstrate the existence of structural shifts. Therefore, to exa-
mine the regression model (1) in the presence of multiple structural breaks, 
the approach of Kejriwal and Perron (2008, 2010) was employed in this study. 
Kejriwal and Perron (2008, 2010) developed an estimation of cointegrated re-
gression models accounting for multiple structural changes. The framework of 
this approach is general enough to allow for both stationary and nonstationary 
variables in the model while allowing for serial correlation and heteroskedasti-
city. The authors illustrated that inference is possible in models with both sta-
tionary and nonstationary variables as long as the intercept is allowed to change 
WKURXJKUHJLPHV7KHLUZRUNLVEDVHGRQ%DLDQG3HUURQ¶VPHWKRGRORJ\
that estimates and tests linear models of stationary variables for multiple struc-
tural changes. Kejriwal and Perron (2008, 2010) derived limiting distributions of 
WKHVXS:DOGWHVWRI%DLDQG3HUURQXQGHUJHQHUDOFRQGLWLRQVIRUHUURUV
and regressors to allow for nonstationary variables in cointegrated regressions. 
The methodology considers multiple linear regression in the presence of m 
breaks, which results in m + 1 regimes.
yt = xt
ȕ +  zt
įj  +  et (2)
where t  =  Tj–1 + 1, …,  Tj is the time period with j  =  1, …,  m + 1 regimes; yt is 
the dependent variable of the regression, xt and zt are vectors of covariates with 
sizes of (p ×1) and (q u1), respectively; ȕ and įjDUHYHFWRUVRIFRHI¿FLHQWVZKHUH
the parameter vector ȕis not subject to change, whereas įj changes across regimes; 
and et is the error term of the regression. The purpose of this methodo logy is to 
HVWLPDWH WKHXQNQRZQFRHI¿FLHQWV RI WKHUHJUHVVLRQ WRJHWKHUZLWK WKHXQNQRZQ
m number of break points. For every partition m (T1, …, Tm), estimates of coef-
¿FLHQWVȕ and įjDUHJHQHUDWHGE\PLQLPL]LQJWKHVXPRIVTXDUHGUHVLGXDOVZKLFK
LVUHSUHVHQWHGE\WKHIROORZLQJHTXDWLRQ
St (T1, …, Tm) =  [yt – xt












 1, …, T
ࡪ
 m) = arg minT1, …, Tm St (T1, …, Tm) (4)
7KHPLQLPL]DWLRQRIWKHVXPRIVTXDUHGUHVLGXDOVLVREWDLQHGLQDOOSDUWLWLRQV
(T1, …, Tm), for which Ti  –  Ti–1  q. The estimates of regression parameters are 












the locations of break points, which is based on the principle of dynamic pro-
gramming.
7KHSURFHGXUHIRUWKHVSHFL¿FDWLRQRIWKHQXPEHURIEUHDNVSURSRVHGE\%DL
and Perron (1998) is as follows. First, the statistics for UD max and WD max 
tests must be calculated. UD max and WD max tests are double maximum tests 
3911.HWHQFL5XVVLDQ-RXUQDORI(FRQRPLFVí
that examine the hypothesis of no structural break against an unknown number 
of breaks with the given upper bound of breaks M, it and can be calculated by 
the following formulas:
UD max FT  (M,  q) = max sup FT  (Ȝ1, ..., Ȝm;  q) (5)
 1 P0 (Ȝ1, ..., Ȝm)ȁİ
where FT  (Ȝ1, ..., Ȝm;  q) is the sum of mGHSHQGHQW FKLVTXDUH UDQGRPYDULDEOHV
each one divided by m, with q as the degree of freedom; 
WD max FT  (M,  q) = max     
  
x sup FT  (Ȝ1, ..., Ȝm;  q) (6)
 1 P0 (Ȝ1, ..., Ȝm)ȁİ
where c(q,Į, m) is the asymptotic critical value of the individual tests with Į as 
WKHVLJQL¿FDQFHOHYHO
Next, Wald type tests must be applied, where the sup F(0|1) test examines 
IRUWKHK\SRWKHVLVRIQREUHDNVDJDLQVWH[LVWLQJEUHDN,I WKHVWDWLVWLFVRIWKLV
test reject the hypothesis of no breaks, sup F (l +1| l ) must be applied to specify 




variables must be examined. To test the integration properties of variables, 
WZRGLIIHUHQWXQLWURRWWHVWVZHUHDSSOLHG7KH¿UVWWHVWLVWKHXQLWURRWWHVWSUR-
posed by Ng and Perron (2001), which has maximum power against I (0) alter-
QDWLYHV7RJHQHUDWHHI¿FLHQWYHUVLRQVRI WKHPRGL¿HG WHVWVRI3HUURQDQG1J
1JDQG3HUURQHPSOR\HGWKHJHQHUDOL]HGOHDVWVTXDUHVGHWUHQG-
ing procedure proposed by Elliot, Rothenberg and Stock (1996). Ng and Perron 
stressed that the choice of the lag length of a regression is extremely important 
IRUWKHJRRGVL]HDQGSRZHUSURSHUWLHVRIDQHI¿FLHQWXQLWURRWWHVW7KHUHIRUH
1J DQG 3HUURQ SURSRVHG PRGL¿HG $NDLNH LQIRUPDWLRQ FULWHULRQ $,& DQG
UHFRPPHQGHGWKHXVHRIDPLQLPL]HGYDOXHRIPRGL¿HG$,&IRUVHOHFWLQJWKHUH-
JUHVVLRQ¶VODJOHQJWK
To test the integration properties of variables in the presence of structural 
shifts, the Carrion-i-Silvestre et al. (2009) test is employed with the null hypoth-
esis of the unit root presence. This test is an extension of the test proposed by 
.LPDQG3HUURQDQGDOORZVIRUXSWR¿YHEUHDNVDWXQNQRZQWLPHORFD-
tions. The Carrion-i-Silvestre et al. (2009) test has the advantage over other alter-







tural changes in the deterministic components of a univariate time series when 
their integration order is a priori unknown. The F-test has the null hypothesis of 
no structural shifts and is based on the ExpIXQFWLRQGHYHORSHGE\$QGUHZVDQG
392 1.HWHQFL5XVVLDQ-RXUQDORI(FRQRPLFVí
3OREHUJHU 7KUHHPRGHOV DUH HVWLPDWHGE\ WKHWHVWZKHUHPRGHO ,WHVWV
IRUWKHSUHVHQFHRIDVWUXFWXUDOVKLIWLQWKHOHYHORIDYDULDEOHPRGHO,,GRHVVR
IRU WKHVORSHRI WKHWUHQG DQGPRGHO ,,,GRHV WKHVDPH IRU WKHOHYHO DQG VORSH
RIWKHWUHQG0RGHO,,,ZKLFKWHVWVIRUWKHSUHVHQFHRIDVWUXFWXUDOVKLIWLQERWK
the level and the slope of the time trend, is applied in this study. 
 &RLQWHJUDWLRQ
Finally, to test for cointegration characteristics between variables under the con-
sideration of a structural break presence, the Maki (2012) and Carrion-i-Silvestre 
and Sanso (2006) cointegration tests were employed. 
7KH0DNLWHVWLVEDVHGRQWKH%DLDQG3HUURQWHVWIRUVWUXFWXUDO
breaks and the unit root test proposed by Kapetanios (2005). Maki (2012) pro-
poses cointegration tests allowing for an unknown number of breaks. The null 
hypothesis of the test is no cointegration, with the alternative hypothesis of 
FRLQWHJUDWLRQZLWKDQXQVSHFL¿HGQXPEHURIEUHDNViWKDWLVVPDOOHURUHTXDOWR
the maximum number of breaks (ik). The Maki (2012) test has an advantage 
over standard cointegration tests that allow for one or two structural changes in 
the cointegration relationships when multiple unknown numbers of breaks exist. 
When the number of breaks allowed in the Maki test is one, it can be considered 
DVDVSHFLDOFDVHWKDWGHWHUPLQHVWKHFRLQWHJUDWLRQWHVWLQWURGXFHGE\*UHJRU\DQG
Hansen (1996), which allows for one structural shift. When the number of breaks 
allowed is two, it presents the special case that coincides with the Hatemi-J 
(2008) cointegration test in which two structural breaks are allowed.
The Carrion-i-Silvestre and Sanso (2006) cointegration test allows for a struc-
tural shift in the cointegrating relationship. The main difference and an advantage 
of the test over alternative cointegration tests that allow for one structural shift 
IRU H[DPSOH*UHJRU\ DQG+DQVHQ  LV WKDW LW KDV WKHQXOO K\SRWKHVLV RI
the presence of a cointegration relationship against the alternative hypothesis of 
QRFRLQWHJUDWLRQ%RWKWKHQXOODQGDOWHUQDWLYHK\SRWKHVHVDOORZIRUWKHSUHVHQFH
RI DVWUXFWXUDO VKLIW$OORZDQFHRI VWUXFWXUDO VKLIWV LQ FRLQWHJUDWLRQ WHVWV LQWUR-
GXFHVVSXULRXVXQLWURRWEHKDYLRUWKDWPDNHVLWGLI¿FXOWWRUHMHFWWKHK\SRWKHVLV
of no cointegration. Therefore, alternative cointegration tests with null hypoth-
HVLV RI QR FRLQWHJUDWLRQ KDYH KLJKHU DSRVVLELOLW\ RI IDLOLQJ WR ¿QG WKHFRLQWH-
JUDWLRQ UHODWLRQVKLSV ZKLFK OHDGV WR VSXULRXV UHVXOWV *UHJRU\ HWDO 
The Carrion-i-Silvestre and Sanso (2006) test is a Lagrange-multiplier type 
cointegration test based on the multivariate extension of the Kwatkowski et al. 
(1992) test. The cointegration test is run for models when the date of the shift 
is known a priori; when the date is not known, the test estimates the break date 
E\PLQLPL]LQJWKHVHTXHQFHRIWKHVXPRIVTXDUHGUHVLGXDOV7KHHVWLPDWLRQRI
DEUHDNGDWHLVEDVHGRQDSSURDFKHVRI%DLDQG.XUR]XPL
&DUULRQL6LOYHVWUH DQG 6DQVR VSHFL¿HG VL[ GLIIHUHQW PRGHOV IRU HVWLPDWLRQV
model An allows for a break in the level, model A has a trend and allows for 
a break in the level, model B accounts only for a change in the slope of the time 
trend, and model & allows for a break in both the level and slope of the time trend. 
Model D allows a break in the deterministic components and the cointegra ting 
vector, and model E contains a trend and allows for a shift in both the determin-




To test for the presence of structural breaks in individual variables, the Perron 
DQG<DEXWHVWLVHPSOR\HGVHH7DEOH7KHVWUXFWXUDOEUHDNLVDOORZHGLQ
both the level and the slope of the time trend of estimated variables. 
The null hypothesis of the test, no structural shifts, was rejected for both vari-
ables, investment and savings for two estimated periods, 1995–2013 and 2000–2013. 
7KHEUHDNGDWHVGHWHFWHGE\WKHWHVWDUH¿UVWTXDUWHUVRIDQGIRUWKHIXOO
period for investment and savings, respectively. These years are characterized by 
WKHIDVWUHFRYHU\RIWKH5XVVLDQHFRQRP\DIWHUWKH5XVVLDQ¿QDQFLDOFULVLV
%HWZHHQDQG5XVVLDZDVUDQNHGDVRQHRIWKHZRUOG¶VIDVWHVWJURZ-
LQJHFRQRPLHVDQGKDG WKHKLJKHVWSHUFDSLWD LQFRPHDPRQJ WKH%5,&%UD]LO
5XVVLD,QGLDDQG&KLQDFRXQWULHVZKLFKDUHFRQVLGHUHGDVQHZO\DGYDQFHGFRXQ-
tries (Åslund and Kuchins, 2009). For the 2000–2013 period, the break date ac-
FRUGLQJWRWKH3HUURQDQG<DEXWHVWZDVGHWHFWHGDVIRUERWKYDULDEOHVZKLFK
LVFKDUDFWHUL]HGE\WKHLPSDFWRIWKHJOREDO¿QDQFLDOFULVLV7KHUHVXOWVRIWKHWHVW
demonstrate the presence of structural shifts in estimated time series. Next, the unit 
root presence in the time series must be estimated. The results of the Perron and 
<DEXWHVWLQGLFDWHWKDWWKH&DUULRQL6LOYHVWUHHWDOXQLWURRWWHVWVWKDWDOORZ
for the presence of structural shifts must be applied to both variables. However, 
the Kejriwal and Perron (2008, 2010) methodology employed later in this study 
is designed for cointegrated regression models. Therefore, the standard cointegra-
WLRQWHVWPXVWEHDSSOLHGIÕUVWZKLFKUHTXLUHVYDULDEOHVWREHQRQVWDWLRQDU\)RU
WKLVUHDVRQWKH1JDQG3HUURQXQLWURRWWHVWVDUHDSSOLHG¿UVWWRERWKYDUL-
ables that do not allow for structural shifts.
Table 2 presents the results of the Ng and Perron (2001) unit root tests. The re-
VXOWVDUHSUHVHQWHGIRUWZRFRQVLGHUHGSHULRGV±DQG±$OO
tests are consistent with one another, and the null hypothesis of the unit root pres-
ence was not rejected by any of the tests for either of the employed variables, 
investments or savings, or for either of considered periods. 
Next, the Carrion-i-Silvestre et al. (2009) unit root tests, which allow for up to 
¿YH VWUXFWXUDOEUHDNVZHUHDSSOLHG WR VHULHV IRUERWKSHULRGV7KHt-statistics of 
the test and possible break allocations are presented in Table 3. This study allows 
up to three breaks in the test because results are similar when more breaks are intro-
duced. When structural breaks are allowed, the unit root hypothesis again was not 
Table 1
3HUURQ±<DEXWHVWIRUVWUXFWXUDOFKDQJHVLQWKHGHWHUPLQLVWLFFRPSRQHQWV












rejected for both periods. The test detected three breaks for every variable for each 
SHULRG7KH¿UVWEUHDNORFDWLRQVDUHGLIIHUHQWIRUWKHLQYHVWPHQWVDQGVDYLQJVVHULHV
in the 1995–2013 period; for investments, it was the end of 1996, and for savings, it 




temporary increase in investments, as seen in Fig. 2. The middle of 1998 for sav-
LQJVLVFKDUDFWHUL]HGE\WKHHIIHFWRIWKH5XVVLDQ¿QDQFLDOFULVLVWKDWWRRNSODFHLQ
1998. Meanwhile, 2008 is detected as a break location for both periods , which can 
EHH[SODLQHGE\WKHLPSDFWRIWKHJOREDO¿QDQFLDOFULVLV
The results of the unit root tests demonstrate the non-stationarity of the employed 
YDULDEOHV LQERWKSHULRGV+DYLQJYHUL¿HG WKHQRQVWDWLRQDULW\RI WKHVHULHVXQGHU
observation by the Ng and Perron (2001) and the Carrion-i-Silvestre et al. (2009) 
unit root tests, structural change presence and cointegration tests were conducted. 
 6WUXFWXUDOFKDQJHSUHVHQFH
The Kejriwal and Perron (2008, 2010) methodology allows for the presence 
of nonstationary as well as stationary variables; however, it was developed for 
cointe grated regression models. Therefore, before proceeding to the structural 
FKDQJHSUHVHQFHWHVW¿UVWLWLVLPSRUWDQWWRHVWLPDWHWKHFRLQWHJUDWLQJUHODWLRQ-




MZĮGLS MZtGLS MSBGLS MPTGLS MZĮGLS MZtGLS MSBGLS MPTGLS
1995–2013
Level –6.54 1.81 0.28 13.93 –13.71 –2.60   0.18 6.74
2000–2013
Level –7.68 –1.84 0.24 12.15 –9.59 –2.19   0.23 9.51
1RWHV: MZĮGLSLVWKHPRGL¿HG3KLOOLS±3HUURQWHVWMZĮ; MZtGLSLVWKHPRGL¿HG3KLOOLS±3HUURQMZt test; MSBGLS 
LVWKHPRGL¿HG6DUJDQ±%KDUJDYDWHVWMPTGLSLVWKHPRGL¿HGSRLQWRSWLPDOWHVW)RUGHWDLOVVHH1JDQG3HUURQ
7KHRUGHURIODJWRFRPSXWHWKHWHVWZDVFKRVHQXVLQJWKHPRGL¿HG$,&0$,&VXJJHVWHGE\1JDQG
Perron (2001). The critical values for the above tests were taken from Ng and Perron (2001)
Table 3
8QLWURRWWHVWV&DUULRQL6LOYHVWUHHWDO








,QYHVWPHQW –29.08 –3.79 0.13   9.83 1996-Q4 2000-Q1 2006-Q3
Savings –18.08 –2.95 0.16 14.80 1998-Q2 2000-Q2 2008-Q3
2000–2013
,QYHVWPHQW –15.48 –2.65 0.17 17.97 2002-Q1 2007-Q1 2008-Q3
Savings –15.74 –2.67 0.17 17.75 2002-Q1 2007-Q1 2008-Q3
1RWHV: The critical values were obtained by simulations using 1,000 steps to approximate the Wiener process and 
10,000 replications. The test is run for model 3, where the structural break affects both the level and the slope of 
the time trend. Note that for the MSB and MPT tests, the null hypothesis is rejected in favor of stationarity when 
the estimated value is smaller than the critical value. 
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To determine the rank of cointegration space, two test statistics are presented, 
the Trace and the Max-Eigenvalue (Table 4). 
The results of the Trace likelihood ratio test statistic and the Max-Eigenvalue 
likelihood ratio test statistic were consistent with each other. The results of 
WKHWHVWV LQGLFDWHG WZR FRLQWHJUDWLRQ UHODWLRQVKLSV DW WKH VLJQL¿FDQFH OHYHO
between the savings and investment variables for the 1995–2013 period. For 
the second period, 2000–2013, the estimation results revealed one cointegration 
HTXDWLRQDWWKHVLJQL¿FDQFHOHYHODQGWZRFRLQWHJUDWLRQHTXDWLRQVDWWKH
VLJQL¿FDQFHOHYHO7KXVWKHUHVXOWVRI7DEOHLQGLFDWHWKHH[LVWHQFHRIORQJUXQ
relationships between chosen variables in all cases when structural breaks are not 
considered. 
+DYLQJYHUL¿HGWKHH[LVWHQFHRIORQJUXQUHODWLRQVKLSVEHWZHHQWKHYDULDEOHV
the Kejriwal and Perron (2008, 2010) methodology was applied to the series. 
Table 5 reports the results of the Kejriwal and Perron (2008, 2010) tests for de-
tecting structural changes. Sup F(kWHVWVDUHVLJQL¿FDQWIRUDOOYDOXHVRIk in both 
periods, except when k  =  1 in the second considered period. The last two columns 
of the table present statistics for the UD max and WD PD[WHVWVWKDWDUHVLJQL¿-
cant in both periods as well. Once more, the null of no structural breaks was re-
jected by both tests. Combining the results of tests presented in Table 5, it can be 
Table 4
Standard cointegration test: Johansen.
Period Trace statistics Max-Eigen Statistics
r = 0 r r = 0 r
1995–2013 27.56** 6.28** 21.28** 6.28**
2000–2013 26.83** 3.43* 23.41** 3.43*
1RWHDQGGHQRWHVWDWLVWLFDOVLJQL¿FDQFHDWDQGOHYHOV
Table 5
Structural break tests of Kejriwal and Perron (2008, 2010). 
Period Sup F(1) Sup F(2) Sup F(3) Sup F(4) Sup F(5) UD max WD max
1995–2013 38.34** 45.91** 123.47** 76.76** 93.34** 123.47** 204.83**
2000–2013   2.51 18.26** 243.63** 213.22** 33.94** 243.63** 366.62**
1RWHVGHQRWHVVWDWLVWLFDOVLJQL¿FDQFHDWWKHOHYHO7KHFULWLFDOYDOXHVIRUWKH6XSF(l ) test in the case 
of non-stationary variables are 14.30, 12.11, 10.41, 9.19 and 7.64 for l = 1,  2,  3,  4,  5, respectively. The critical 
value for the UD max test is 14.47. See Kejriwal and Perron (2010). The critical value for the WD max test is 
6HH%DLDQG3HUURQ7KHFULWLFDOYDOXHVIRUWKH6XSF(l ) test in the case where stationary and 
non-stationary variables are allowed are 14.53, 11.94, 10.38, 9.28 and 7.51 for l = 1,  2,  3,  4,  5, respectively. 
The critical value for UD max test is 14.79. 
Table 6
6HTXHQWLDOWHVWRIOYHUVXVOVWUXFWXUDOFKDQJHV
Period Sup F(2|1) Sup F(3|2) Sup F(4|3) Sup F(5|4) S %,& LWZ
1995–2013 73.89** 3.75 1.53 0.02 2 3 3
2000– 2013   0.13 0.0001 0.0001 0.0003 0 1 1
1RWHVGHQRWHV VWDWLVWLFDO VLJQL¿FDQFHDW WKH OHYHOGHQRWHV VWDWLVWLFDO VLJQL¿FDQFHDW WKH OHYHO
S²VHTXHQWLDOSURFHGXUH%,&²%D\HVLDQ,QIRUPDWLRQ&ULWHULDLWZWKHPRGL¿HGYHUVLRQRI%,&SURSRVHGE\
Liu et al. (1997), are used for the selection of breaks number. The 5% critical values for the Sup F(l + 1 |  l ) test 
are 10.13, 11.14, 11.83 and 12.25 for l UHVSHFWLYHO\VHH%DLDQG3HUURQ7DEOHF
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concluded that there is strong evidence of a structural change present in the em-
ployed series in both considered periods. 
7DEOH  UHSRUWV WKHUHVXOWV IRU WKHVHTXHQWLDO WHVW l versus l + 1 structural 
FKDQJHVSURSRVHGE\%DLDQG3HUURQ,QWKLVVWXG\WKHVHTXHQWLDOWHVWS ), 
WKH%D\HVLDQ LQIRUPDWLRQ FULWHULRQ %,& DQG WKHPRGL¿HG 6FKZDU] FULWHULRQ
(LWZ) were used for the detection of the number of breaks in series, and their 
UHVXOWV DUH SUHVHQWHG LQ WKHODVW WKUHH FROXPQV RI WKHWDEOH ,Q WKHIXOO SHULRG





study for the 2000–2013 period. 
 &RLQWHJUDWLRQ
Tables 7 and 8 present the estimation results of the cointegration tests that al-
ORZIRUVWUXFWXUDOVKLIWV7KH%DLDQG3HUURQWHVWGHWHFWHGWZRVWUXFWXUDO
VKLIWVZLWKWKHVHTXHQWLDOSURFHGXUHDQGWKUHHVWUXFWXUDOVKLIWVZLWKWKH%,&DQG
LWZ procedures for the 1995–2013 period, and both procedures detected one 
structural shift for the 2000–2013 period. First, the Maki (2012) test is applied, 
ZKLFKDOORZVIRUXSWR¿YHVWUXFWXUDOVKLIWVLQWKHPRGHOWKHUHVXOWVIRURQHVWUXF-
tural break are consistent with the Hatemi-J (2008) test, and the results for two 
VWUXFWXUDOEUHDNVDUHFRQVLVWHQWZLWKWKH*UHJRU\DQG+DQVHQWHVW
7KHUHVXOWVRIWKH0DNLWHVWDUHVKRZQLQ7DEOHZKHUH0%k presents 
the t-statistics of the Maki test, and k denotes the maximum number of breaks. 
Table 7
The Maki (2012) cointegration test with unknown number of breaks.
Period MB1 MB2 MB3 MB4 MB5
1995–2013 –4.70 –7.42* –8.18* –9.59* –9.59*
2000– 2013 –4.82 –5.92 –6.51 6.51 –7.05
1RWHVGHQRWHVVWDWLVWLFDOVLJQL¿FDQFHDWWKHOHYHO&ULWLFDOYDOXHVDUHWDNHQIURP0DNL7DEOH
7KHFULWLFDOYDOXHV IRU UHJUHVVRU IRU WUHQGDQGUHJLPHVKLIWVPRGHOZLWKVLJQL¿FDQFH OHYHODUH±
–6.100, –6.524, –7.009, –7.414 for 5 structural breaks respectively for trend and regime shifts model. 
The trimming parameter is 0.05.
Table 8
Carrion-i-Silvestre and Sanso cointegration test (2006).
Model 1995–2013 2000–2013
Test 1 %UHDN Test 1 %UHDN Test 2 %UHDN
An 0.0741 2006-Q3 0.0526 2006-Q3 0.0526 2006-Q3
A 0.0555 1997-Q1 0.0455 2006-Q3 0.0455 2006-Q3
B 0.0506 1997-Q3 0.0871 2009-Q1 0.0822 2006-Q3
& 0.0614 2000-Q1 0.0407 2006-Q4 0.0459 2006-Q3
D 0.0750 2006-Q3 0.0482 2006-Q3 0.0482 2006-Q3
E 0.0570 2000-Q1 0.0370 2006-Q3 0.0370 2006-Q3
1RWHV: Test 1 is the test when the break date is a priory unknown, and the date location is determined by the test. 
Test 2 provides statistics when the break date is known and exogenously is determined.
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The test statistics rejected the null hypothesis of no cointegration for the 1995–
2013 period when more than one break is allowed. However, when one break is 
allowed, it failed to reject the null. The test statistics did not detect cointegration 
relationships for the 2000–2013 period for any number of structural shifts al-
ORZHG%DVHGRQWKHUHVXOWVRIWKH%DLDQG3HUURQWHVWWKH±WHVW
LVFKDUDFWHUL]HGE\WKHSUHVHQFHRIWZRRUWKUHHVWUXFWXUDOVKLIWV,QWKHSUHVHQFH
of these shifts, the Maki test provided evidence of the cointegration relationships 
for the 1995–2013 period. The 2000–2013 period is characterized by the pres-
ence of only one structural shift; however, the Maki test statistics failed to pro-
vide evidence of cointegration for this period. 
Therefore, the Carrion-i-Silvestre and Sanso (2006) cointegration test is ap-
SOLHGZKLFKLVPRUHSRZHUIXOFRPSDUHGZLWKDOWHUQDWLYHWHVWVLQ¿QGLQJHYLGHQFH
for cointegration relationships in the presence of a structural shift. The test is ap-
plied to the model for both periods for reasons of comparison. The null hypo-
thesis of cointegration could not be rejected by any of 6 considered models at 
WKHVLJQL¿FDQFH OHYHO IRUERWKHVWLPDWHGSHULRGV7KHUHIRUH LWFDQEHFRQ-
cluded that long-run relationships between investment and savings exist in both 
estimated periods when they are affected by the presence of structural shifts. 
The Carrion-i-Silvestre and Sanso test investigates the estimated model for 
the presence of cointegration when a priori unknown and known break dates 
are allowed. Test 1 in Table 8 presents the test statistics when the break loca-
WLRQLVDSULRULXQNQRZQDQG%UHDNLV WKHGDWHIRU WKHVWUXFWXUDOVKLIWZKLFK
is estimated by the test. Test 2 shows estimation results when the break location 
is exogenously determined. The period 1995–2013 is characterized by the pres-
ence of three structural shifts (Table 6); therefore, only Test 1 was applied to 
WKLVSHULRGIRUWKHFRPSDULVRQ7KHSHULRG±LVVSHFL¿HGE\RQHVWUXF-
tural shift (Table 6); therefore, test 1 and test 2 were applied. Test 2 is applied to 
the model in which the break date is determined at the 2006-Q3 location, which 
LVGHWHFWHGE\WKH.HMULZDODQG3HUURQWHVW7DEOH,QWKH±SHULRG
the break date is estimated by testing at different locations for different models, 
which indicates that the period has more than one structural shift. The test esti-
PDWLRQVIRUWKH±SHULRGGHWHFWHGEUHDNLQ¿YHRXWRIVL[PRGHOVDW
Table 9































































1RWHV7KHSDUHQWKHVHVXQGHU WKHEUHDNSRLQWV DUHFRQ¿GHQFH LQWHUYDOV IRU WKHEUHDNGDWHV GHQRWHV
VWDWLVWLFDO VLJQL¿FDQFH DW WKH OHYHO 6²VHTXHQWLDO SURFHGXUH %,&²%D\HVLDQ ,QIRUPDWLRQ &ULWHULD
/:=²WKHPRGL¿HGYHUVLRQRI%,&SURSRVHGE\/LXHWDO
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the same location, which is determined by the Kejriwal and Perron test (Table 9), 
it is 2006-Q3. The Kejriwal and Perron test detected this particular break date 
IRU WKH±SHULRG DVZHOO 7DEOH7KHVKLIW LQ LQYHVWPHQW²VDYLQJV
relations can be explained by fast-growing private sector debts based on govern-
PHQWSROLFLHVWRVWLPXODWHIRUHLJQFDSLWDOLQÀRZVWKDWFDQEHLQYHVWHGEHWWHUWKDQ




The results of the cointegration estimations that allow for structural shifts 
provide strong evidence for the existence of cointegration relationships in both 
SHULRGV,QWKHOLWHUDWXUHWKHFRLQWHJUDWLRQEHWZHHQVDYLQJVDQGLQYHVWPHQWLVLQ-
terpreted as the long-run solvency condition, which exists regardless of the level 
of capital mobility, implying the effective realization of government policies tar-
JHWLQJDVXVWDLQDEOHFXUUHQWDFFRXQW&RDNOH\HWDO'H9LWDDQG$EERWW
$EERWWDQG'H9LWD9DVXGHYD0XUWK\7KHH[LVWHQFHRIORQJ
run relationships in the presence of structural breaks supports the solvency exis-
tence of a current account in Russia in both considered periods. 
 &RHI¿FLHQWVHVWLPDWHV
Table 9 reports the results of the parameter estimations of regression (2) in 
the presence of structural breaks, where dependent variable yt is the ratio of gross 
domestic investments to the gross domestic product, and covariate xt is the ratio 
of gross domestic savings to the gross domestic product. 
Estimates of break locations are given in the last three columns {T
ࡪ
 j} of 
WKHWDEOH EDVHG RQ D FRQ¿GHQWLDO OHYHO (VWLPDWHV RI WKHVDYLQJV UHWHQ-
WLRQ FRHI¿FLHQW ȕ
ࡪ
, corrected for the presence of structural breaks, are given 
LQ WKHVHFRQG FROXPQ %UHDN ORFDWLRQV GHWHFWHG E\ WKH.HMULZDO DQG 3HUURQ
test are consistent with break locations detected by the Carrion-i-Silvestre and 
6DQVRWHVW7DEOH7KH¿UVWEUHDNLVGHWHFWHGDW4ZKLFKLVFKDUDFWHU-
L]HGE\WKHH[WHUQDOVKRFNRIWKH$VLDQ¿QDQFLDOFULVLV7KHVHFRQGVKLIWLVHVWL-
mated at 2000-Q2, which is characte rized by the fast recovery after the Russian 
¿QDQFLDOFULVLVRI$OOWKUHHSURFHGXUHV²6%,&DQG/:=²GHWHUPLQHG
a common 2006-Q3 break location for both estimated periods 1995–2013 and 
2000–2013, which can be explained by the increase in private debt and foreign 
FDSLWDOLQÀRZ4 
,QWKHIXOOHVWLPDWHGSHULRG±WKHVDYLQJUHWHQWLRQFRHI¿FLHQWZDV
found at a low level, close to zero, or –0.01 when three breaks are detected by 
WKH%,& DQG WKH/:= SURFHGXUHV DQG  ZKHQ WZR EUHDNV DUH GHWHFWHG E\
WKHVHTXHQWLDOWHVW+RZHYHULQERWKFDVHVWKHVDYLQJVUHWHQWLRQFRHI¿FLHQWHV-
WLPDWHVZHUH QRW IRXQG WR EH VLJQL¿FDQW (VWLPDWLRQV RI WKHSRVWFULVLV SHULRG
±SURGXFHGVLJQL¿FDQWUHVXOWVIRUWKHVDYLQJVUHWHQWLRQFRHI¿FLHQWZKHQ
RQHVWUXFWXUDOEUHDNZDVGHWHFWHGE\WKH%,&DQG/:=SURFHGXUHV7KXVWKHHV-
WLPDWHRI WKHVDYLQJV UHWHQWLRQ FRHI¿FLHQW LQ WKHSUHVHQFHRI DVWUXFWXUDO EUHDN
was found at the level –0.10, which is relatively close to zero. 
 4 $GHWDLOHGDQDO\VLVRIWKLVSHULRGLVLQWKHH[SODQDWLRQSDUWRI7DEOH
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)RUFRPSDULVRQ WKHVDYLQJ UHWHQWLRQFRHI¿FLHQW LV HVWLPDWHGXVLQJ WKH2/6
and FMOLS procedures (Table 10). The OLS and FMOLS estimation results are 
VLPLODUDQGFRQVLVWHQWWRWKHFRHI¿FLHQWHVWLPDWLRQVZLWKDOORZDQFHIRUVWUXFWXUDO
VKLIWV7KHVDYLQJVUHWHQWLRQFRHI¿FLHQWZDVIRXQGWREHLQVLJQL¿FDQWLQWKHIXOO
considered period, 1995–2013. However, the estimations for the post-crisis 
SHULRG UHYHDOHG DVLJQL¿FDQW VDYLQJV UHWHQWLRQ FRHI¿FLHQWZLWK DQHJDWLYH VLJQ












PDLQO\ QRW FRQQHFWHG WR WKHQRUPDO GHFLVLRQ RI SUR¿WPD[LPL]DWLRQ UDWKHU LW








ELOOLRQ LQ  DQG WR  ELOOLRQ LQ  DQG WKHQ URVH WR  ELOOLRQ LQ
DQGELOOLRQLQ57KHPDLQFRQFHUQRIGRPHVWLFFDSLWDORXWÀRZ
in Russia is its effect on domestic investments; therefore, to cover the gap of 
WKHGH¿FLWRIGRPHVWLFVDYLQJV5XVVLDDWWHPSWVWRDWWUDFWIRUHLJQFDSLWDO7KXV
LQDIWHUWKH86DQG&KLQD5XVVLDZDVDFFHSWHGDVWKHWKLUGPRVWDWWUDFWLYH
country for foreign investors after having been ninth on this list in 2012.6$V
a result , the level of capital mobility has continuously increased in Russia, reduc-




Estimated regression parameters OLS and FMOLS.
Period OLS FMOLS





















ity of capital in Russia in the post-crisis period. Consideration of structural shifts 
GRHVQRWVLJQL¿FDQWO\DIIHFWHVWLPDWLRQUHVXOWVLQZKLFKVWUXFWXUDOVKLIWVDUHQRW
allowed. Nevertheless, the allocation of structural breaks in the model may cor-
rect estimated parameters for the provision of better capital mobility illustration. 
Thus, the results of the regression estimates provide rather weak evidence for 
the presence of the FHP in Russia in the post-crisis period. 
The limited literature on the measurement of capital mobility in Russia pro-
vides mixed results. For example, Jamilov (2013) estimated the capital mobility 
of the Caucasus region for the period 1996–2010 by employing panel econo-
PHWULF WHFKQLTXHV VXFK DV WKH)XOO\0RGL¿HG 2/6 )02/6 '\QDPLF 2/6
'2/6 DQG3RROHG0HDQ*URXS 30*+RZHYHU HDFKSDQHO FRLQWHJUDWLRQ
estimation method provided different results for the individual countries. Thus, 
WKHVDYLQJVUHWHQWLRQFRHI¿FLHQWIRU5XVVLDZDVIRXQGWREHVLJQL¿FDQWLQDOOWKUHH
cases, but the values were found at different levels (–0.21, –0.02, and 1.49, re-
VSHFWLYHO\GHSHQGLQJRQWKHPHWKRGHPSOR\HG7KHUHIRUHLWLVGLI¿FXOWWRGUDZ
a certain conclusion without choosing a particular method. Trunin and Zubarev 
LQYHVWLJDWHGWKHOHYHORIFDSLWDOPRELOLW\DQGWKHJOREDO¿QDQFLDOHIIHFWIRU
developed and developing countries for the periods 1996–2011 and 2007–2011. 
7KHVDYLQJV UHWHQWLRQ FRHI¿FLHQW IRU WKHSHULRG ± LQ 5XVVLD ZDV QRW
IRXQGWREHVLJQL¿FDQWDWWKHOHYHOZKLFKLVFRPSDWLEOHZLWKWKHSUHVHQW
VWXG\ UHVXOWV ,Q WKHSRVWFULVLVSHULRG± WKHVDYLQJV UHWHQWLRQFRHI¿-
FLHQWZDVIRXQGWREHVLJQL¿FDQWDWWKHOHYHOLQGLFDWLQJDORZFDSLWDOPRELO-
ity level after the global crisis. However, the latest estimations considered only 
¿YHREVHUYDWLRQVZKLFKLVQRWVXI¿FLHQWWRPDNHDQ\FHUWDLQFRQFOXVLRQVDERXW
the capital mobility level in this period. 
Thus, the results of this study employing OLS and FMOLS estimations pro-
vide weak evidence for the presence of the FHP in Russia in the post-crisis peri-
od, whereas estimations with accommodation for structural breaks illustrate high 
capital mobility and no evidence of the FHP. 
4. Conclusion
This paper examined capital mobility in Russia in the presence of structural 
breaks for two periods: 1995–2013 and the post-crisis period from 2000–2013. 
5HFHQWO\GHYHORSHGHFRQRPHWULFPHWKRGVZHUHDSSOLHG WRTXDUWHUO\ VHULHV WR
investigate the cointegrating relationships of investment and savings variables, 
considering the presence of structural shifts in the model when relevant, and 
WRHVWLPDWHWKHVDYLQJVUHWHQWLRQFRHI¿FLHQW7KHORQJUXQPDFURHFRQRPLFVH-
ULHVLQFOXGLQJLQYHVWPHQWDQGVDYLQJÀRZVPD\FRQWDLQDYDULHW\RIVWUXFWXUDO
changes within a country or at the international level. Therefore, to examine 
the regression model (1) in the presence of multiple structural breaks, the ap-
proach of Kejriwal and Perron (2008, 2010) was employed. Kejriwal and Perron 
(2008, 2010) developed the estimation of cointegrated regression models ac-
counting for multiple structural changes. The test provided strong evidence 
of structural shifts present in the employed series in both of the considered 





To examine the cointegration relationships of the series in the presence of struc-
tural breaks, the Maki (2012) and Carrion-i-Silvestre and Sanso (2006) cointegra-
tion tests were employed. The Maki test allows for the presence of possible mul-
tiple breaks and has a null hypothesis of no cointegration. The Carrion-i-Silvestre 
and Sanso test allows for the presence of one structural shift and has a null 
hypo thesis of cointegration. The results of the Maki test provide evidence of 
the existence of cointegration relationships in the 1995–2013 period when more 
than one break is allowed. The Maki test did not provide evidence of cointegra-
tion for the post-crisis period. Therefore, the Carrion-i-Silvestre and Sanso test 
was applied, which did not reject the null hypothesis of cointegration for any 
estimated period, providing strong evidence of cointegration relationships in 
the model when affected by a structural shift. Existence of long-run relationships 
with the introduction of structural breaks indicates the solvency of a current ac-
count in Russia in both of the considered periods. 
7KH2/6 DQG )02/6 HVWLPDWHV RI WKHVDYLQJV UHWHQWLRQ FRHI¿FLHQW DQG
WKHFRHI¿FLHQWHVWLPDWHVRIWKH.HMULZDODQG3HUURQSURFHGXUHWKDW
DUHFRUUHFWHGIRUWKHSUHVHQFHRIVWUXFWXUDOEUHDNVZHUHQRWIRXQGWREHVLJQL¿FDQW
in the full estimated period, 1995–2013. However, estimations of the post-crisis 
SHULRGZHUHIRXQGWREHVLJQL¿FDQWZLWKDQHJDWLYHVLJQDWWKH±DQG±
levels by the OLS and FMOLS procedures, respectively, and at the –0.10 level 
when a structural break was allowed. 




allowed. Nevertheless, the allocation of structural breaks in the model corrects es-
timated parameters for the illustration of better capital mobility. Thus, the results of 
this study employing OLS and FMOLS estimations provide weak evidence of the 
FHP in Russia in the post-crisis period, whereas estimations with accommodation 
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